The regulation of exon-specific brain-derived neurotrophic factor mRNA expression by protein kinase C in rat cultured dorsal root ganglion neurons.
Although brain-derived neurotrophic factor (BDNF) is localized in primary sensory neurons and has crucial roles in nociceptive transduction, the mechanisms involved in regulation of BDNF exon-specific mRNA expression in dorsal root ganglion (DRG) neurons have yet to be determined. Rat primary cultures of DRG neurons were stimulated with phorbol-12-myristate-13-acetate (PMA), a potent activator of protein kinase C (PKC), which resulted in the robust expression of both BDNF mRNA and protein. Among each BDNF mRNA exon, it was found that exons I, IV and VI were especially induced after PMA stimulation. The induction of these exons was significantly blocked by Gö6983 (a broad spectrum PKC inhibitor), Gö6976 (a conventional PKCs and PKCμ inhibitor), and rottlerin (a PKCδ inhibitor), but not by a PKCε inhibitor. The effect of PMA on exons I and VI was blocked by either U0126 (a MAP kinase kinase (MEK) inhibitor) or SB202190 (a p38 inhibitor), and PMA's effect on exon IV was inhibited by U0126 but not by SB202190. Furthermore, the activation of cAMP-responsive element-binding protein (CREB) was associated with the induction of exons I and IV, and the activation of nuclear factor-κB (NF-κB) contributed to the induction of exons I, IV and VI. These results show that the activation of PKCs induces the expression of BDNF mRNA exons I, IV and VI through exon-specific mechanisms, including extracellular signal-regulated kinase, p38, CREB and NF-κB, in cultured DRG neurons. These data suggest multiple pathways in the expression of BDNF in nociceptive sensory neurons.